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Abstract—The modern wireless communication desires
high gain, wide bandwidth and minimal size antennas
that are efficient to provide improved performance over
a wide range of frequency spectrum. This requirement
leads to the design of microstrip patch antenna. This
paper presents the design of compact 2x2 microstrip
patch antenna array which uses the corporate feed
technique for excitation. The proposed antenna is
designed on FR-4 substrate with dielectric constant 4.4
and thickness 1.6mm. Dielectric constant and
parameters like Return Loss, Gain and Radiation
pattern are calculated using high frequency simulation
software. The fabricated antennas results are to be
compared with Simulation results. The antenna has been
designed for the range 8 GHz. Hence this antenna highly
suitable for C and X band applications
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I. INTRODUCTION

As an interface between the transmitter/receiver and
the propagation media, antenna is an essential part of
any wireless communication (satellites, radars,
aviation, medical applications etc.). The ever-
increasing need for lightweight computing devices
and the emergence of many systems, it is important to
design a compact and more efficient antenna for
communication [2, 10]. And there is a need for more
compact antennas due to decrease in size of personal
communication devices. As communication devices
become smaller due to greater integration of
electronics, the antenna becomes a significantly larger
part of the overall package volume. For this purpose,
Compact microstrip antenna is one of the most
suitable for wireless application [2,3]. The word
“Microstrip” comes because the thickness of this
metallic strip is in micrometer range. Microstrip patch
antennas are well known, for the reason that they have
some advantages due to their conformal and simple
planar structure. They allow all the benefits of
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printed-circuit technology [3]. A huge number of
papers are available on the investigation of various
aspects of microstrip antennas. The essential features
of a microstrip antenna are relative ease of
construction, light weight, low cost and either
compatibility to the mounting surface [4, 8] or, at
least, an extremely thin projection from the surface.
The major drawback of microstrip patch antenna is the
narrow bandwidth. In single element antenna, the
radiation pattern is equally very broad and the
directivity is relatively low. This problem can be
resolved by increasing the size of the element thus
increasing the directivity. Other way to enlarge the
antenna without changing the size of the particular
elements is to assemble the radiating elements in a
geometrical configuration known as an “array”. A
Microstrip antenna array is very flexible antenna. It
could be used to arrange required radiation pattern and
scanning the beam of the antenna array. The
performance of a microstrip patch antenna and array
antenna strongly depends on several factors such as
type of substrate, feeding technique, the thickness of
dielectric and dielectric constant of substrate
respectively. But it has few obstacles like narrow
bandwidth, Less gain and broad beam width. To
increase the bandwidth, directivity and gain, the most
common method is using multielements which are
known as array. [7, 9] The efficiency of microstrip
antenna arrays may be enhanced significantly by
reducing losses in the feed network. Selection of
dielectric substrate materials and their thickness are
the primary parameters in terms of size and
compactness a rectangular microstrip patch antenna.
Compactness comes with a trade-off in bandwidth,
directivity and gain. An array of patch antennas is
used. This array improves the gain, band width and
radiation pattern of the patch antenna [1, 9]. In this
paper the designed microstrip antennas are also
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suitable for C and X band applications. The prolonged
AM broadcast band or simply “X band” is a segment
of the microwave radio region of the electromagnetic
spectrum. X-band radar frequency sub-bands are used
in the civil, military and government institutions for
weather monitoring, air traffic control, maritime
vessel traffic control, defense tracking, and vehicle
speed detection for law enforcement. In radar
engineering, its frequency variety is specified by the
IEEE at 8.0 to 12.0 GHz. X band is used in radar
applications including continuous-wave, pulsed,
single polarization, dual-polarization, synthetic
aperture radar, and phased arrays. In Ireland, Libya,
Canada, the X is used for terrestrial broadband [1, 5,
6]. The proposed antenna is designed by the substrate
material FR-4 and its dielectric constant 4.4 and
height 1.6mm.

I1. CORPORATE FEEDING NETWORK

Microstrip antennas are used in arrays and also used
as single elements. By using array in communication
systems we improve the performance of the antenna
like increasing gain, directivity scanning the beam of
an antenna system, and other functions which are
difficult to do with the single element. The microstrip
antenna array can be classified with different
principle. The element of array can be divided in to
form, linear, planar. The feed network of phased array
can be categorized into parallel and series feed. The
parallel /4 (Corporate) feed has single input port and
multiple feed lines [1, 6, 9]. In the corporate feed
configuration, the antenna elements are fed by 1: n
power divider network with identical path lengths
from the feed point to each element. The corporate-
feed network is used to maintain power splits of 2n
(i.e., n=2; 4; 8; 16; etc.). Corporate-feed arrays are in
general and adoptable. This method has more control
of the feed of each element and is absolute for
scanning phased arrays, multiband arrays. Thus, it
provides better directivity as well as radiation
efficiency and minimize the beam fluctuations over a
band of frequencies compared to the series feed array.
The phase of each element can be controlled by using
phase shifters while amplitude can be adjusted using
either amplifiers or attenuators [1, 12].

I11.DESIGN OF PLANNER ARRAY

Design Specification: The three essential parameters
for the design of a rectangular Microstrip Patch
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Antenna are: ¢ Frequency of Operation The resonant
frequency of the antenna must be selected
appropriately. The resonant frequency selected for
design is 8GHz. * Dielectric constant of the substrate
(er) The dielectric material selected for design is FR-4
which has a dielectric constant of 4.4. « Height of
dielectric substrate (h) Because of using FR-4, so
height of dielectric substrate is 1.6 mm. fr is8 GHz

Table.1.Microstripantenna parametersandvalues

SNO Parameter Values
1 Width 11mm

2 Effective dielectric constant 5.55mm
3 Effectivelength 7mm

4 Lengthextension 1.028

5 Actuallength 8.9mm
6 Frequency 8GHz

7 Height 1.6mm

L=200mm

Figure.2.Proposedplannerantenna arrayground
The shape of the radiating element is rectangular
planar arraywith the application of fractals to the
rectangles. The groundplane has been fixed to a length
of 200mm and a width ofl00mm.The radiating
element is fed by 50Qmicrostrip transmission line has
a Centre width W6=3mm Substrate with dielectric
constant of 4.4. The HFSS design model of the
antenna is described below:

!
i
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Figure.4.FourelementPlannerarrayHFSSmodel
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The Antenna is designed using complete ground
plane ratherthan going for the partial ground plane.
The ground plane hasbeen fixed to a length of
200mm and a width of 1200mm .The

Partial Ground in the hfss model has been shown in
the figure.

ReturnLoss:

The return loss obtained for the planar array antenna
is showninthefigure below

Table.2.Return loss of planer array antenna’s no

sno FrequencyinGHz ReturnlossindB
1 6.725 23.43

2 8.100 -14.61

3 8.8750 -10.27

4 9.55 -11.412

Frequency in GHz Return loss in dB 1 6.725 23.43 2
8.100 -14.61 3 8.8750 -10.27 4 9.55 -11.412 Antenna
Gain The gain of antenna plays a major role, it defines
the area of coverage and the directional characteristics
of the designed antenna. The 3D polar plot of the
antenna

The planar 4 element array antenna has been tested by
vector, desired return loss is -10dB the antenna got a
better return loss which is very useful and can be used
in that particular frequency when it satisfies other
constrains. The antenna showed a return loss of -
11.053dB at 6.880GHz, -23.137dB at 7.912GHz -
17.73.dB at 8.652GHz and -11.626dB at 9.55GHz.

IV. CONCLUSION

The unique feature of this microstrip antenna is its
ease to get higher performance. The proposed
designed antenna is simple, minimal size and high
efficient for the applications in8 GHz frequency
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ranges. The acceptable parametric outcomes such as
the Return Loss, Gain and Efficiency for the corporate
feed patch antenna are obtained. From the
comparative study of different analysis of corporate
feeding technique, it is concluded that microstrip
antenna simulated using HFSS Suite provides a
bandwidth enhancement of around 20db. And also
ithas achieved the best return losses at the desired
frequency region, which is at 8 GHz. In future, the
work will be carried out for antennas with different
feeding techniques and the planner microstrip antenna
array is best suitable for C and X bands.V.
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